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BASIC-ABSTRACT: Free ink is stored inside of the barrel. A 
pen core made from 

plastic material exists between the pen tip and the ink 
reservoir to guide the 

ink to the pen tip. The ink contains colouring material 
(A) and (B) which is 

polyoxyethylene polyoxy propylene alkyl ether as 
surfactant . 

(A) is selected from the dyes and pigments which are 
conventionally used in aq. 

ink compsns. and its content is 1-20 (2-15) wt .% . Content of 



04/01/2002, EAST Version: 1.03.0002 



(B) is 

0.1-10(0.1-5) wt.%. This aq. ink contains more than 50 
wt . % of water. A 

water-soluble organic solvent as a humectant such as EG, 
DEG, PG, glycerin or 

2-pyrrolidone, binder resin selected from water-soluble 
resins such as PVA, PVP 

and neutralised polyacrylic acid and other conventional aq 
ink additives may 
also be contained. 

USE/ADVANTAGE - The aq. ink is suitable for direct type 
writing utensils. It 

has a controlled surface tension and so shows good 
wettability to the surface 
of a hydrophobic pen core. 
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[OBJECT] 

Free ink is stored in pen holder. The pen core 
which consists of a plastic material between a 
nib and an above-mentioned ink storage part 
carries out a lie between. Surface tension value 
is not extremely low so that it may be suitable 
for the direct liquid type writing implement of 
above-mentioned structure. It is easy to be a 
wettability to the hydrophobic pen core surface. 
Water-based ink is obtained. 
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[SUMMARY OF THE INVENTION] 

The water-based ink which contains 
polyoxyethylene polyoxypropylene alkyl ether 
as a coloring agent and a surfactant. 
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[CLAIMS] 
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[CLAIM 1] 

!2 A water-based ink for direct liquid type writing 
implement, in which in the water-based ink for 
writing implement containing a coloring agent 
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and a surfactant, an above-mentioned 
surfactant is polyoxyethylene polyoxypropylene 
alkyl ether. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the water-based ink for 
writing implement. 

Free water-based ink is stored in pen holder in 
detail. 

Ink is guided to a nib through a pen core from 
this ink storage part. It is related with above- 
mentioned type (direct liquid type is called 
hereafter) the water-based ink for writing 
implement. 
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[PRIOR ART] 

An above-mentioned pen core is generally 
made of many thin disk bodies with few 
clearances mutually (this clearance is hereafter 
called disc space), and the parallel arrangement 
is integrally carried out. 

The above-mentioned disk body is traversed 
from end to end axially, and the air-groove of a 
solid surface is provided from slit-like an ink 
guiding groove and this groove. 

It is the structure by which the ink guiding 
core for guiding ink to a nib from an above- 
mentioned ink storage part at an axial center is 
arranged. 

The pen core of this complicated structure is 
usually formed from the plastic material. 

Since the plastic material surface is relatively 
hydrophobic, the surfactant which provides the 
affinity to the surface so that the above- 
mentioned surface may be wet well is added to 
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[PROBLEM ADDRESSED] 

An addition of the surfactant to an aqueous 
liquid makes the surface tension of a liquid 
reduce greatly simultaneously with the affinity 
providing to the hydrophobic surface generally. 

Remarkably low ink of surface tension tends 
to cause the ink drips phenomenon from the nib 
by the temperature change or the pressure 
change inside writing implement by cap 
attachment or detachment in direct liquid type 
writing implement. 

This invention shows extremely the surface 
tension which is not low. 

However, it is going to provide the water- 
based ink as which an atmospheric pressure 
control effect of the pen core which the pen core 
on the surface of hydrophobic is wet well, and 
this responds in the atmospheric pressure 
change inside direct liquid type writing 
implement can be operated smoothly. 
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[SOLUTION OF THE INVENTION] 

The water-based ink for direct liquid type writing 
implement of this invention is water-based ink 
which contains polyoxyethylene 

polyoxypropylene alkyl ether as an essential 
component as a coloring agent and a 
surfactant. 

As a coloring agent, acid dyes, such as the 
eosin (C.1.45380) generally used for the water- 
based ink for writing implement, the acid 
phloxine (C. 1.45410), and an erythrosine (C. 
I45430), Tartrazine (C.I. 19140), acid violet 6B 
(C.I.42640), the brilliant blue FCF (C.I.42090) 
nigrosine NB (C.I. 50420), direct colors, such as 
violet BB (C.I.27905), direct sky blue 5B 
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(C.I.24400), and black G (C.1.1 35255), basic 
dyes, such as a Rhodamine B (C. 1.451 70), 
rhodamine F4G (C.1.45160), a Methyl Violet 
(C.I.42535), and Victoria blue BOH (C.I.42595), 
An organic pigment and fluorescent dyes, such 
as carbon black and an azo type, an 
anthraquinone type, a condensed poly azo type, 
a thioindigo type, a metallic complex type, and a 
phthalocyanine type, the fluo rescent p ig ment of ' 
t he resin solid so lution of the co lor which has a ' 
fl Go resce i^^elals TJSgg" — 
~"A" 'colo7ing~agent in an ink composition is 1s*k. 
20 weight%. ^ 

Preferably, it is used in 25?15weight% of the 
range. 
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[0005] 

Above-mentioned polyoxyethylene 

polyoxypropylene alkyl ether is the surfactant of 

the compound shown with the following 

chemical formula. 

R-0-(C H O) -(C H O) H 

3 6m 2 4 n 

It is here and R is the alkyl group of carbon 
numbers 4&31. m is the number of 14^30. n 
respectively expresses the number of 4^-10. ,^_ Q 

This surfactant in an ink composition is 0.1-ef- 
10weight%. , 

Preferably, it is used in 0.1-e^oweight% of the 
range. 
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[0006] 

Water occupies 50 weight% or more of an ink 
composition. 

However in addition, as moisturizer, water- 
soluble organic solvents, such as an ethylene 
glycol, diethylene glycol, a propylene glycol, 
glycerol, 2-pyrrolidone, and N-vinyl pyrrolidone, 
water soluble resins, such as polyvinyl alcohol, 
polyvinyl pyrrolidone, a water-soluble salt type 
polyacrylic acid, and an acrylic acid-styrene 
copolymer, preservative, a rust preventive 
agent, etc. as an anchorage are added 
depending on the need. 
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[EFFECT] 

Compared with the surfactant of the 
polyoxyethylene derivative type added in order 
to provide the affinity on the surface of 
hydrophobic to an aqueous liquid generally, 
polyoxyethylene polyoxypropylene alkyl ether 
has large above-mentioned affinity providing 
ability. The surface tension of an aqueous liquid 
is not made to reduce remarkably by a small 
amount of addition like the upper 
polyoxyethylene type surfactant. 

Then, the water-based ink of this invention, 
which added 0.l4»£-10weight% polyoxyethylene 
polyoxypropylene alkyl ether into the whole 
quantity, wets well the pen core which consists 
of a plastic material. It conforms to a 
temperature change and the air pressure 
change inside writing implement by cap 
attachment or detachment, and in-and-out into 
pen core disc space of ink is performed 
smoothly. 

However, a hold function all over the capillary 
groove of a pen core is also demonstrated with 
the merit of the leakage to a pen core material 
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and surface tension not being extremely low, 
and the ink drips phenomenon from a nib is not 
caused. 
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[Example] 

Example ink and Comparative Example ink of a 
composition which are shown in Table 1 are 
prepared. 

It filled in predetermined amount on the direct 
liquid type marking pen comprised by making 
the pen core made from an ABS resin which 
equipped an axial center with the ink guiding 
core which consists of the pen body which 
consists of the fiber bundle resin finishing body, 
and the fiber bundle resin finishing body, and 
communicates each sample ink to the above- 
mentioned pen body intervene between the ink 
storage part of pen holder which stores free 
sample ink, and a nib, and it made as a sample 
pen. 

The composition and the physical property 
value of sample ink are shown in Table 1 . 



[Table 1] 
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Table 1 

Row (left to right): Raw materials(note), Example 1-5, Comparative example 1-3 
Column (top to bottom): Coloring agent (purple red dye, pink dye, black dye, blue 
dye, carbon black pigment), Surfactant(A,B,C,M,N), Other additives(2- 
pyrrolidone, diethylene glycol, glycerol, resin aqueous solution, phenol), Water, 
Physical property values(surface tension (mN/m), viscosity (mPa*s)20degrees C, 
pH) 

[0 0 0 9] [0009] 

^ 1 (DWM?) F^£r£#77-(- The content of the raw material in Table 1 is 



02/04/12 



8/13 



(C) DERWENT 



JP6-184487-A 



(1) yB (BAS Ftt 

&m&pkm, c. i . 4517 

0) 

(2) a — y? y F 4 G (BAS 
F*± i&SttM, C. I. 4 
5 16 0) 

(3) — $ — 7 7^R51 

o u^^ybit^nm (80 

C. I . 5 0 4 2 0) 

(4) rf V VTsh :7>— F C F 
(#±*-«fc^X£ (ft) g£ 

&$k&, C. I . 4 2 0 9 0) 

(5) jl — tfy/? y?MA- 1 

oo (H^« W) 

(6) #y * 

(7) tfy^s/^uvsKy* 
^ (^'>xfyyi 2^E/v, 

ir^ry-fn t°l/>8^/W) 

(8) Jjfy ^S/ai^U^xHy 

(^-drv-m^i/y 2 o^e/i", 

(9) tfV ir^'y^^yy^ V 

/^>p) 

(10) v ; ^^f-/u^/u*^(i< 

mi- h v $j» 

(11) i?a y? y ^6 i j (v=3 

yy>-7Ky^- (I*) ^fuy 

- 7 * y /^ja^^j >^ 

-£^31 %tK^) 



THOIV1SOIM 

* 

DERWENT 

demonstrated below according to a notes 
number. 

(1) Rhodamine B (a BASF company basic 
dye, C.1.45170) 

(2) Rhodamine F4G (a BASF company 
basic dye, C.1.45160) 

(3> Water black R510 (an Orient chemical 
industry Co., Ltd. acid dye, C.I. 50420) 

(4) Brilliant blue FCF (a Hodogaya Chemical 
Industries Co., Ltd. acid dye, C.L42090) 

(5) Carbon black MA-100 (the Mitsubishi 
Kasei Corp. carbon black pigment) 

(6) Polyoxyethylene polyoxypropylene decyl 
tetradecyl ether (30 mols of oxyethylenes, 6 
mols of oxy propylenes) 

(7) Polyoxyethylene polyoxypropylene lauryl 
ether (12 mols of oxyethylenes, 8 mols of oxy 
propylenes) 

(8) Polyoxyethylene polyoxypropylene cetyl 
ether (20 mols of oxyethylenes, 4 mols of oxy 
propylenes) 

(9) Polyoxyethylene lauryl ether (Dai-ichi 
Kogyo Seiyaku Co., Ltd. Noigen P) 

(10) Dioctyl sulfo succinic acid sodium 

(11) Joncryl 61J (31% aqueous solution of 
ammonium salts of a Johnson polymer Co., Ltd. 
styrene- acrylic acid copolymer) 



[0 0 10] 
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[0010] 

The preparation method of sample ink 

(1) Example 1 to 4 ink, and Comparative 
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Example 1 to 3 ink 

The all components except a phenol are mixed. 

It heats and stir-dissolves at 50-60 degree C. 
The phenol after a cool is added. It mixed 
homogeneously and sample ink was obtained. 
(2) Example 5 ink 

Water of the half amount in glycerol, a 
surfactant, and a composition is mixed and 
heated at 50-60 degree C, and is stir-dissolved. 

The phenol after a cool was added and the 
aqueous vehicle was obtained. 

The pigment dispersion which distributed the 
carbon black pigment by the sand mill disperser 
in the resin aqueous solution separately 
dissolved in water of half amount is added into 
an above-mentioned aqueous vehicle. It stirs 
homogeneously. It mixed and sample ink was 
obtained. 
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[0011] 

The following tests were performed about the 
sample pen. 

(1 ) The wettability to a pen core 

After leaving a sample pen more than a 1 
hour at 0 degree C in the state of cap fitting, the 
cap was removed and the atmospheric 
temperature was raised to 40 degree C with the 
nib downward. Existence of the ink drips from 
the ink inflow condition and the nib to pen core 
disc space at that time was observed. 
Evaluation O : It flowed in smoothly and there 
were no drips. 

*: Inflow is irregular and drips generated. 

(2) Ink recovery property 

After the preceding clause test, when 
returning to 0 degree C, recovery condition to 
the storage part of ink in a pen core was 
observed. 

Evaluation O All are recovered 

satisfactorily. * : It does not recover 

but it is residual in a pen core. 

(3) In the state of the response property nib 
facing down at the time of attachment or 
detachment of a cap, coming in and out 
condition of ink to the pen core when repeating 
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attachment or detachment of a cap was 
observed. 

Evaluation 0 : At the time of desorption, it 
transfers smoothly into a pen core. At the time 
of an insertion, transfer is smoothly carried out 
to an ink storage part. 

* : as for ink once flowed in into the pen core, 
cap insertion back does not return to a storage 
part, either. Disc space filled with ink for every 
time of a cap insertion increases. 

Drips occurred from the nib soon. 

A test result is shown in Table 2. 
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Table 2 

Row (left to right): Test items, Example 1-5, Comparative example 1-3 
Column (top to bottom): Wettability to a pen core, Ink recovery property, 
Response property at the time of attachment or detachment of a cap 

[0 0 1 2] [0012] 



[35W©&£] [EFFECT OF THE INVENTION] 

M 2 (Dffl&%£W:{zfy hlnZ> t $o As seen in the test result of Table 2, as for the 

9 y i^-e^i/^^- y water-based ink of this invention containing 

*i/zfu eu^r/u^/uai— x polyoxyethylene polyoxypropylene alkyl ether, 

,i *^* ft *»nB/n-ArM-v ^-tM- in direct lic l uid l VP e writin 9 implement, the 

iS^S^f * i ? Ieakage t0 the pen core surface which consists 

iS/fS^Spfi^tv-ioi/^T, v 7 * 0 f a p | ast j c material is good. Surface tension is 

$ W/^b&S^V&^E^ not extremely low in spite of it. It conforms to a 
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<D^ti^^ s \z hfiifcbir ^® temperature change or a change of the inside 



air pressure by cap attachment or detachment, 
and outflow into pen core disc space is 
performed smoothly. 

The ink drips phenomenon from a nib is not 
caused. 



[AMENDMENTS] 



4 ¥ 1 2 £ 1 8 0 



[Filing date] 

December 18th, Heisei 4 

[Amendment 1] 



[MiE*&] M 
[ffijEfi®] 



[Document for Amendment] 

Specification 

0 0 0 5 [Item to be amended] 0005 

[Method of amendment] Alteration 
[Content of amendment] 



[0 0 0 5] 

R-O- (C H O) _- (C 
H O) _H 

RiiM»4 7!;M3 1 
OTyu^/uS, mli 17^^3 0 
n(i4 7!/3gl OOffcSr* 

0 . 1 7!?M 1 Ofi 
*%, #£L<fi0. I7bm 5 



[0005] 

Above-mentioned polyoxyethylene 
polyoxypropylene alkyl ether is the surfactant of 
the compound shown with the following 
chemical formula. 
R-0-(C3H60)n-(C2H40)mH 

Here, R is the alkyl group of carbon numbers 
4 or 31. m is the number of 1 or 30. n 
respectively expresses the number of 4 or 10. 

This surfactant is 0.1 or 10 weight% in an ink 
composition. 

Preferably, it is used in 0.1 or 5weight% of the 
range. 
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